Aluminum Foil Lattice Method for Characterizing Performance of Bath-Type Ultrasonic-Assisted Extraction Equipment.
Background: Bath-type ultrasonic-assisted extraction (UAE) has been developed as one of the most important sample pretreatment methods, especially for batch-sample pretreatment. So far, however, requirements for the performance of bath-type UAE equipment have not been standardized, nor has a suitable evaluation method that can be used to judge the feasibility of ultrasonic equipment for extraction been presented in the available regulations or standards. Objective: A simple and efficient method that can be used to evaluate the performance of bath-type UAE equipment is necessary to be proposed and established. Methods: First, distribution of a sound field in ultrasonic equipment was measured by acoustimeter and the dyeing method, through which influencing factors including frequency, preheating time, and output power of the equipment, as well as the horizontal and vertical position for locating the sample in the equipment, were investigated, and optimized parameters for extraction were achieved. Then, through the aluminum foil lattice method, by calculating the perforated rate of the aluminum foil, cavitation intensity of the ultrasonic equipment can be quantitatively determined. Results: With the optimized working conditions and by selecting appropriate parameters for the aluminum foil, perforated holes formed on the foil displayed a good pattern. Further validation experiments indicated conformity between the established method and the actual extraction effect of the ultrasonic equipment, proposing a suitable requirement for the cavitation effect of the bath-type UAE equipment. Conclusions: The aluminum foil lattice method has been proved to be simple, convenient, inexpensive, and reliable for quickly evaluating the extraction performance of bath-type UAE equipment.